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Introduction

The samples described in this report were collected in conjunction with 
geologic field mapping in the Melozitna quadrangle. Geologic mapping was the 
primary objective, and consequently time and logistic support were not avail­ 
able to systematically sample the entire quadrangle. One hundred and twelve 
composite grab samples were collected at geologic field stations -"LOS from 
rock outcrops or in-situ rubble and four from sediment in active stream 
channels by W. W. Patton, Jr., and f. P. Miller in 1968 and by R. M. Chapmati 
and Patton in 1974* The sample sites are shown on the base map (fig. 1), and 
the reader is referred to the geologic map (Patton and others* 1978) to relate 
the samples to the areal geology.

Each sample was analyzed by the standard semiquantitative spectrographic 
method, and some of the samples were tested for gold by the atomic absorption 
method and for mercury by the mercury-vapor detector method (Ward and others, 
1969). Background and anomalous values have been empirically selected by 
comparisons with values given in several published tables of element-abundance 
for various rock types and in a number of reports on dther Alaskan geoehemical 
investigations.

The relatively small number of samples, which were collected largely ifc 
the southern half of the quadrangle, do not warrant extensive geoehemical 
interpretations. However, the analytical data will provide some guidance for* 
future geoehemical exploration in this area and for comparisons with geochenb* 
ical data from similar terranes. Undue economic significance should not fce 
attached to specific anomalous values without confirming them by additional 
sampling in the area or rock unit of interest.

Mineral deposits

A few placer gold deposits are known in the Melozitna quadrangle* The 
only significantly large production was from Utopia Creek (north edge of map)^ 
which drains ail area of andesitic volcanic rocks that are cut by felsie rocks* 
A minor amount of placer gold was recovered from Florence Bar in the Koyukuk 
River during the very early mining days* Placer gold was mined on a small 
scale at various times between 1909 and 1955 from Golden, Illinois, and Mason 
Creeks in the southeastern part of the quadrangle, and reportedly some 
cassiterite was recovered with the gold on Mason Creek (Cobb, 1975, p* 23-26)* 
An unknown, but probably small, amount of prospecting for gold has been done 
in the Gold Mountain-Illinois Creek area since 1900. Small occurrences or 
anomalous amounts of lead, silver, zinc, copper, barite, -and possibly molyb­ 
denum in bedrock or rubble are known in the Utopia Creek and Sun Mountain areas 
where the geologic settings are favorable for mineral deposits (Miller and 
Ferrians, 1968, p. 3-6; Cobb, 1973, p. 144-145). Chalcopyrite and malachite 
occur in a fine-grained granitic dike within volcanic hornfels just south of 
Hochandochtla Mountain (T. P. Miller, 1978, written commun.). There was no 
known active mining in this quadrangle in 1974.

Geoehemical results

Semiquantitative spectrographic and mercury-vapof detector analyses of 
94 rock and four stream sediment samples, collected in 1974, are given in 
table 1. Semiquantitative spectrographic analyses of 14 rock samples, collected



in 1968, are shown in table 2; these samples, designated A through N, ate the 
same, and listed in the same order, as those for which rapid rock chemical 
analyses are given on the geologic map of the Melozitna quadrangle (Patton and 
others, 1978, table 1). The interpreted ranges of background and anomalous 
amounts for 31 elements are listed in table 3. Anomalous values given for a 
few of the elements, particularly Cr, Cu and Ni, may include amounts that 
reflect relatively high backgrounds for certain rock types and therefore may 
not be significantly anomalous from a mineral resource standpoint. Elements 
that were looked for and not found (with certain exceptions) at their lower 
limit of detection in the spectrographic analyses are given in table 4. In 
table 5 the samples that contain anomalous amounts of one or more elements 
are grouped according to the map units which are used on the geologic maf> 
(Patton and others, 1978).

Elements of economic interest

A majority of the anomalous occurrences of economically significant 
metallic elements, particularly Sn, Pb, Zn, and Hg, are closely associated 
with the quartz monzonite pluton in the Kokrines Hills. They are in the 
gneissic, hornfelsic, and schistose rocks of the gneiss and quartzite, pelitic 
schist, and quartzite units near their contacts with the pluton, in or near 
granitic dikes that intrude these units, and in the quartz monzonite. Cr> tfi, 
and some Cu anomalies are associated with the basalt and diabase and ultramafie 
rocks units and may not be indicative of significant metallic enrichment* 
Overall the anomalous values are not exceptionally high, and no anomal&as 
amounts of Au, Bi, Sb, and W are present.

Geological and geochemical data related to the occurrences of selected 
metallic elements are summarized in the following discussion.

Ag   The only anomalous amount, 3 ppm, was found in sample 69. this sa&ple 
also is the only one that shows a Mo anomaly, and is one of three that 
has an anomalous V content. The rock is quartz-mica schist that ±6 
closely associated in the marble unit (Bzm) with dolomitic limestoite* 
limy schist, graphitic schist, and basaltic greenstone* and is in contact 
with quartz monzonite.

Au   None of the samples showed Au at or above the lower limits of the
spectrographic method (7 or 10 ppm, table 4). The 98 samples in table 1 
were also analyzed by the atomic absorption method. Au was not found at 
or above the lower limit of 0.05 ppm, but in samples 1, 3, 36, and 40 
some Au was detected below this limit.

Bi   None of the samples showed Bi at or above the 5 ppm lower limit of 
detection.

Cr   Anomalous amounts, 700^1,000 ppm, together with anomalous Ni values are. 
present in sample 17 from a hornblende anorthosite in the ultramafic rodks 
unit, sample 25 of hornfelsic basalt in the pelitic schist unit, and 
sample 30 of an ultramafic rock (unit JPu). These amounts probably 
reflect the characteristic abundance of Cr and Ni in ultramafic and some 
mafic rocks, and therefore have doubtful economic significance.



Cu   Anomalous amounts are found in six samples. Three of these (12, 15,
and 16) that show 500 ppm are from mafic rocks in the basalt and diabase, 
and ultramafic rocks units, and a fourth, sample 19, also containing 
500 ppm, is a stream sediment derived chiefly from the mafic rock terrane 
of the basalt and diabase unit. These values probably reflect a slight 
concentration of Cu in the mafic rocks. Sample 58, containing 150 ppm 
Cu, is from sheared and altered pelitic and greenstone schists (part of 
the pelitic schist unit) that are intruded by quartz-tourmaline veins 
(sample 57); anomalous amounts of B, Sn, and Ga are associated. Sample 
94, from quartz-mica schist of the pelitic schist unit with some white 
quartz veins but no visible metallization, contains 200 ppm Cu as well as 
anomalous amounts of Ba and Zn.

Hg   Analyses were run oh 88 of the samples in table 1. Five of these contain 
Hg >0.1 ppm, the arbitrarily selected threshold value. Sample 12 from.a 
basalt or tuff in the basalt and diabase unit has the largest amount, 
2 ppm, as well as 500 ppm Cu* An unaltered conglomerate and grit>in the 
volcanic graywacke and mudstone unit, sample 71, shows 0.45 ppm, and 
sample 2, a hornfelsic siltstone also from this unit and close to a contact 
with granitic rock-, contains 0.2 ppm; neither of these samples show, anoma­ 
lous quantities of other elements. Sample 37 from a gneissic schist of   
the gneiss and quartzite unit, close to a contact with granitic rock, has 
0.12 ppm Hg together with 200 ppm Zn. Sample 85 has 0.14 ppm Hg from 
sediment in a stream that drains "the contact zone between granitic Tocks 
of the quartz monzonite unit and schists of the pelitic schist iSnit,

Mo   The only anomalous amount is present in sample 69, described above, 
together with Ag and V.    ?,

Ni   Four anomalous values, 500-1,000 ppm, are found in samples 6, 17, 25, 
and 30 from mafic or ultramafic rocks, and the last three of these also 
have associated high Cr values. These Ni values probably reflect the 
characteristically high Ni content of mafic and ultramafic rocks r and 
may not be economically significant.

Pb   Relatively low anomalous amounts are found in only five samples, all of 
which are from, or closely associated with, granitic rocks. The largest 
amount, 200 ppm, is in sample 23, a hornfelsic, pyritic greenstone, in the 
basalt and diabase unit close to a contact with a granitic intrusive. 
Sample 21 from a granitic rock and gneiss contact zone in the gneiss and 
quartzite unit shows 100 ppm Fb and weakly anomalous amounts of Sn, Li, 
and Ga. Sample 56 from a granitic rock in gneiss within the gneiss and 
quartzite unit contains 70 ppm Pb as .well as slightly anomalous amounts 
of Be, Ce, and Li. Sample 24, granitic gneiss also from the gneiss and 
quartzite unit, contains 70 .ppm Pb associated with anomalous amounts of 
Ga and Sn. Sample 73 of granitic rock from the quartz monzonite unit has 
70 ppm Pb, plus anomalous amounts of Be, Li, Sn, Y, and Yb.

Sb   None of the 98 samples listed in table 1 showed Sb at or above 20 ppm,
and at a 70 ppm detection limit Sb was not found in the 14 samples listed 
in table 2. Some anomalous amounts of Sb might be concealed by these 
relatively high detection limits, but no Sb minerals were noted.



Sn   All amounts of Sn above the detection limit of 2 ppm are interpreted as 
anomalous, and 13 of the 98 samples listed in table 1 are weakly to 
moderately anomalous, 3 to 20 ppm. The detection limit for the 14 samples 
in table 2 was 15 ppm, and possibly some anomalous amounts in this group 
of samples may be concealed. The anomalous amounts of Sn are in quartz 
monzonite and granitic rocks of the qua'rtz monzonite unit, in related 
quartz-tourmaline veins, and in schistose, hornfelsic, and gneissic rocks 
close to their contacts with the quartz monzonite unit rocks. The Sii 
is commonly associated with anomalous amounts of B, Be, Li, and rare earth 
elements.

W   At a detection limit of 10 ppm, W was not found in any of the samples.

Zn   Seven samples contain 200 ppm, which is not exceptionally; high but may 
be anomalous in this area. Samples 1, 8, 37, and 40 are^ from hornfelsic 
rocks closely associated with igneous rocks of the andesit'ic volcanic 
rocks and quartz monzonite units. Samples 91 and 92 are from schist arid 
basaltic greenstone which are cut by iron-stained quartz veins. Sample 
94, collected in the headwater drainage of Illinois Creek, is from a1 
quartz-mica schist that, although showing no visible metallization, also 
contains anomalous amounts of Ba and Cu.

Other elements

Some of the elements that are not primarily of economic interest ixr 
interior Alaska may be potentially useful as pathfinder elements or significant 
as indicator members of characteristic geochemical suites that are associated 
with particular rock units or types of mineral deposits.

Arsenic is commonly a pathfinder element for gold or complex sulfide 
metalliferous deposits (Levinson, 1974). Although it was not detected in the 
112 samples discussed in this report, the lower detection limits of 100 and 
70 ppm (table 4) are relatively high and might conceal some significant amounts 
of arsenic.

Most of the anomalous amounts of B, Be, and Li are in samples from the 
granitic rocks, the genetically associated quartz-tourmaline and pegmatitic 
veins, and the country rock close to granitic rocks. It is noteworthy that 
many of the anomalous amounts of Sn are associated in these same samples. 
B and Be have been recognized as either pathfinder or indicator elements in 
the search for Sn-W vein and greisen deposits and for metalliferous skarn 
deposits (Levinson, 1974). Li may also prove to be significant as an associ­ 
ated indicator element in this terrane.

Anomalous amounts of the rare-earth elements Ce, Er, La, Nd, Pr, and Yb 
occur in the granitic rocks and in the gneissic and hornfelsic rocks at or 
near contacts with the granitic rocks. These elements seem to be particularly 
characteristic of the quartz monzonite and granitic rocks (unit Km, table 5), 
and additional sampling studies might establish their value as pathfinder or 
indicator elements.



References cited

Cobb, E. H., 1973, Placer deposits of Alaska: U.S. Geol. Survey Bull. 1374, 
p. 144-145.

____1975, Summary of references to mineral occurrences (other than mineral
fuels and construction materials) in five quadrangles in west-central 
Alaska (Hughes, Kotzebue, Melozitna, Selawik, Shungnak): U.S. Geol. 
Survey open-file report 75-627, p. 21-28.

Levinson, A. A., 1974, Introduction to exploration geochemistry: Calgary, 
Applied Publishing Ltd., p. 41-70.

Miller, T. P., and Ferrians, 0. J., Jr., 1968, Suggested areas for prospecting 
in the central Koyukuk River region, Alaska: U.S. Geol. Survey Circ. 
570, p. 2-6.

Patton, W. W., Jr., Miller, T. P., Chapman, R. M., and Yeend, Warren, 1978, 
Geologic map of the Melozitna quadrangle, Alaska: U.S. Geol. Survey 
Misc. Geol. Inv. Map 1-1071. (In press)

Ward, F. N., Nakagawa, H. M., Harms, T. F., and Van Sickle, G. H., 1969,
Atomic-absorption methods of analyses useful in geochemical exploration: 
U.S. Geol. Survey Bull. 1289, p. 35-37, 41-42,



T
ab

le
 
1
. 

S
em

iq
u
a
n
ti

ta
ti

ve
 s

p
ec

tr
o

yr
a

p
h

lc
 a

nd
 m

er
cu

ry
-v

a
p

o
r 

d
e
te

c
to

r 
a

n
a

ly
se

s 
o

f 
94

 r
o

ck

an
d 
fo
ur
 s

tr
ea

m 
se
di
me
nt
 s

am
pl
es

[A
na
ly
st
s:

 
Ch
ri
s 

He
ro
po
ul
os
, 

se
mi

qu
an

ti
ta

ti
ve

 
sp

ec
tr

og
ra

ph
; 

C.
 
A.

 
Cu

rt
is

 
an

d 
J.
 
D.
 
Ho

ff
ma

n,
 
me

rc
ur

y-
va

po
r 

de
te
ct
or
. 

An
al
yt
ic
al
 v

al
ue

s 
ar

e 
re

po
rt

ed
 
in
 
th
e 

se
ri
es
 
0.
1,
 
0.
15
, 

0.
2,

 
0.
3,
 
0.

5,
 
0.

7,
 
1.
0,
 
1.

5,
 
an
d 

so
 

on
. 

Pr
ec
is
io
n 

of
 
a 

re
po
rt
ed
 
va
lu
e 

is
 
ap
pr
ox
im
at
el
y 

pl
us

 
or
 
mi

nu
s 

on
e 

br
ac
ke
t 

at
 
68

 
pe
rc
en
t,
 
or

 
tw
o 

br
ac
ke
ts
 
at

 
95

 p
er

ce
nt

 
co
nf
id

en
ce

. 
N 

° 
no

t 
pr
es
en
t 

at
 
lo

we
r 

li
mi

t 
of

 
de
te
ct
io
n;
 
G 

° 
gr
ea
te
r 

th
an

 v
al
ue
 

sh
ow
n;
 
L 

= 
de

te
ct

ed
 
be

lo
w 

va
lu

e 
sh
ow
n.
 

Ot
he

r 
el

em
en

ts
 
th
at
 w

er
e 

no
t 

fo
un
d 

at
 
lo
we
r 

li
mi

t 
of

 
de
te
ct
io
n 

ar
e 

gi
ve

n 
in

 
ta

bl
e 

4]

Sa
mp

le
 
si
te
s 

ar
e 

sh
ow
n 

on
 
fi
gu
re
 
1 

as
 
«

3.
 

* 
° 

st
re
am
 
se

di
me

nt
 
sa
mp
le
.



T
a
b
l
e
 
1.
 
- 

c
o
n
t
i
n
u
e
d

S
A
M
P
L
E

F
I
E
L
D
 
N
O

S
i
X
-
S

A
I
X
-
S

M
o
X
-
S

C
a
X
-
S

N
a
X
-
S

1 2 3 4 5 6 7 8 9
1
0

1 
1

12 1 
3

14 15 16 1 
7

1*
*
1
9 2T ?1 2
?

?3 2 
A

25

*
2
6 27 ?S ?9 30 31 3? 33 34 35 ?6 ?7 ?<
<

29 4
0

41 4
?

V
1

2
5
2
2
S

M
1 

2
5

2
2

4
M

1 
2
5
2
2
5

P
1
2
5
2
2
6

M
 2

5
2

2
7

H
1 

2
5
2
0
9

M 
1 

2 
5 

? 
3 

1
M

l 
25

 2
 3

0
*

1
2

5
2

3
2

M
1 

2
5
2
2
9

M 
1 

2 
5 

2 
1 

0
M

12
52

1 
1

M 
1 

2 
5 

2 
1 

4
" 

1
2
5
2
0
3

M 
1
2
5
3
0
1

M
1 

2
5

2
0

2
M

2
5
1
9
9

^
1
2
5
2
0
0

M
12

52
12

M
12

52
1 

3

M 
1 

2 
5 

? 
1 

5
M

1 
2

5
2

0
4

M
12

52
05

H
1

2
5

2
0

7
M

12
52

06

M 
1 

2 
5 

2 
3 

5
"1

2
5
1
5
7

W 
1 

2 
5 

1 
5 

8
M

12
52

20
M 

1 
2 

5 
2 

2 
1

M
12

52
34

M
1
2

5
1

5
9

 M
 2

5 
19

4
f'1

 2
52

1 
3

W
12

52
19

M
12

52
22

M
12

5
21

6
 M

2
5

?1
7

V 
1 

2 
5 

? 
0 

R
M 

1 
2 

5 
2 

1- 
3

^
1
2
5
2
3
?

M
l 

25
 1

60

7
4
A

C
H

-2
5
8

74
A

C
H

-2
54

74
A

C
H

-2
55

74
A

C
H

-2
56

74
A

C
H

-2
57

74
A

C
H

-2
25

74
A

C
H

-2
61

7
4
A

C
H

-2
6
0

74
A

C
H

-2
62

74
A

C
H

-2
59

74
A

C
H

-2
31

74
A

C
H

-2
32

74
A

C
H

-2
37

74
A

C
H

-2
13

7
4
A

C
H

-2
1
1

74
A

C
H

-2
12

74
A

C
H

-2
09

74
A

C
H

-2
10

74
A

C
H

-2
35

74
A

C
H

-2
36

74
A

C
H

-2
38

74
A

C
H

-2
15

7
4
A

C
H

-2
1
6

74
A

C
H

-2
18

74
A

C
H

-2
17

74
A

C
H

-2
63

7
4
A

C
H

-1
4
0

74
A

C
H

-1
41

7
4
A

C
H

-2
4
3

74
A

C
H

-2
44

74
A

C
H

-2
66

74
A

C
H

-1
42

7
4
A

P
A

-9
3

74
A

C
H

-2
41

74
A

C
H

-2
42

74
A

C
H

-2
45

74
A

C
H

-2
39

7
4
A

C
H

-2
4
0

74
A

C
H

-2
19

74
A

C
H

-2
46

74
A

C
H

-2
65

74
A

C
H

-1
43

1
0

.P
C

G
1

0
.0

0
6

10
. o

ne
1

0
.0

0
6

10
. o

ne

7.
 o

n
1
0
. 

CO
G

1
0
.0

0
G

1
0
. 

CO
G

1
0

.0
0

6

1
0
.0

0
G

1
0
.0

0
G

1
0

.0
0

G
1
0
.0

0
6

1
0

.0
0

6

1
0

.0
0

6
7
.0

0
1

0
.0

0
6

1
0

.0
0

6
1

0
.0

0
6

1
0

.0
0

6
1

0
.0

0
G

1
0
.0

0
6

1
0
. 

CO
G

1
0

.0
0

6

1
0
.0

0
6

1
0
.0

0
G

1
.5

0
1

0
.0

0
6

1
0

.0
0

6

1
0

.0
0

6
1
0
.0

0
6

1
0

.0
0

6
0
.0

7
1

0
.P

0
6

1
0

.0
0

6
1

0
.0

0
6

10
. o

re
1

0
.0

0
6

1
0

.0
0

6

1
0
.0

0
6

1
0

.0
0

6

1
0
.0

0
1
0
.0

0
1
5
.0

0
1

5
.0

0
1
0
.0

0

0
.7

0
7
.0

0
1

5
.0

0
1
0
.0

0
7
.0

0

7
.0

C
1

5
.0

0
7
.0

0
1
0
.0

0
7
.0

0

7
.0

0
0
.7

0
5
.0

0
7
.0

0
7
.0

0

1
0
.0

0
1
0
.0

0
7
.0

0
1
0
.0

0
1
.5

0

7
.0

0
2
.0

0
1
.0

0
7
.0

0
0
.7

0

5
.0

0
3
.0

0
5
.0

0
0
.0

5
5
.0

0

7
.0

0
7
.0

0
1
0
.0

0
1
5
.0

0
7
.0

0

7
.0

0
7
.0

0

7
.0

D
7
.0

?
3
.0

1
1
.0

3
3
.0

3

7.
0"

"
5
.0

?
2
.0

!)
1
.5

0
1
.5

3

5
.0

)
3

.0
T

7
. 

03
1
.5

?
3.

0-
*

3
.0

?
5
.0

3
3

.0
D

5
.0

3
2
.0

C

0
.5

0
5
. 

CO
 .

5
. 

CO
1
.5

0
7
.0

0

3
. O

P
1.

C
O

0
.5

0
5

.T
O

3
. 

CO

3.
 n

o
1
.-

5
0

3.
rn

O
.C

7
7
. 

CO

2.
ro

3
. C

O
2
. 

CO
5
.'
0

7 
. C

 0

2
.r

n
3 

. f
 0

5
.0

0
2
.0

0
1 

.5
0

0
.1

0
0

.7
0

1
0
.0

0
3
.0

0
1 

.5
0

0
.3

0
0

.2
0

3
.0

0
5
.0

0
2
.0

0
0

.3
0

5
.0

0

5
.0

0
1

0
.0

0
6

3
.0

0
5
.0

0
0

.3
0

0
.1

0
3

.0
0

3
.0

0
0

.5
0

1
0

.0
0

6

0
.7

0
0

.3
0

7
.0

0
2
.0

0
1
0
.0

0

0
.1

0
0

.5
0

1 
.0

0
1

0
.0

0
6

2
.0

0

0
.7

0
1
.0

0
0

.5
0

1 
.0

0
1
.5

0

0
.7

0
2
.0

0

5
.0

0
0

1
.0

0
0

5
.0

0
0

0
.1

5
0

1
.0

0
0

0
.2

0
0

5
.0

0
0

3
.0

0
0

0
.7

0
0

0
.2

0
0

3
.0

0
0

1
0
.0

0
0
6

5
.0

0
0

0
.7

0
0

7
.0

0
0

5
.0

0
0

0
.3

0
0

1
.5

0
0

7
.0

0
0

0
.5

0
0

0
.7

0
0

7
.0

0
0

3
.0

0
0

0
.7

0
0

1
.5

0
0

0
.7

0
0

0
.1

5
0

1
0

.0
0

0
6

1
.5

0
0

0
.1

5
0

0
.7

0
0

0
.7

0
0

0
.3

0
0

1
0

.0
0

0
3
.0

0
0

0
.3

0
0

0
.5

0
0

3
.0

0
0

7
.0

0
0

3
.0

0
0

0
.7

0
0

7
.0

0
0

2
.0

0
0

2
.0

0
0

3
.0

0
0

3
.0

0
0

?.
oo

o
0
.0

1
5

2
.0

0
0

3
.0

0
0

5
.0

0
0

5
.0

0
0

3
.0

0
0

1
.5

0
0

2
.0

0
0

3
.0

0
0

0
.7

0
0

1
.0

0
0

0
.0

2
0

2
.0

0
0

1
.0

0
0

3
.0

0
0

3
.0

0
0

2
.0

0
0

1
.5

0
0

3
.0

0
0

0
.1

5
0

2
.0

0
0

0
.5

0
0

0
.1

0
0

1
.5

0
0

1
.0

0
0

0
.5

0
0

0
.5

0
0

1
.0

0
0

O
.O

O
O

N
2
.0

0
0

1
.5

0
0

1
.0

0
0

7
.0

0
0

5
.0

0
0

3
.0

0
0

2
.0

0
0

*.
oo

o

1
.0

2
.0

3
.0

5
.0

2
.0

0'
. O

N
0
.3

1
.0

5
.0

5
.0 ?.
o

O.
ON

1.
5

0
.7

O
.O

N

O
.O

N
O

.O
N

i.
O

O.
ON

0
.7

5
.0

0
.7

1
.0

5
.0

O
.O

N

3
.0

1
,0

O
.O

N
?.

o
1
.5

1
.0

0
.7

1
.5

O
.O

N
0
.7

3
.0

2
.0

5
.0

5
.0

6
3

.0

3
.0

2
.0

0
.7

0
0

1 
.5

0
0

0
.5

0
0

0
.2

0
0

0
.5

0
0

0
.0

1
0

0
.2

 0
0

0
.1

5
0

0
.1

5
0

0
.1

5
0

0
>

0
0

0
.1

5
0

0
.7

0
0

0
.0

7
0

0
.2

 C
O

0
.5

0
0

0
.0

1
0

0
.7

0
0

0
.5

0
0

0
.1

 5
0

0
.0

5
0

n.
30

0
0
.2

0
0

o.
?o

o
n.

50
0

0
.1

5
0

0
,?

0
0

0
.0

3
0

0
.3

0
0

0
.0

5
0

0
.5

0
0

0
.3

0
0

0
.1

5
0

0
.0

0
1

1
.5

0
0

0
.2

0
0

0
.7

Q
O

0
.1

5
0

0
.3

0
0

1
.5

0
0

0
.1

5
0

0
.7

0
0



T
ab

le
 

1
.-

c
o

n
ti

n
u

e
d

S
A

M
P

LE

1 2 3 4 5 6 7 8 9
10 11 1 
2

13 14 1 
5

16 17 18
*
1
9 20 21 22 23 24 25

*
2
6 27 28 2
9

3
0 31 32 33 34 35 36 37 33 39 4
0

41 4
2

«
1
2
5
2
?
8

M1
 2
5
2
2
4

M
1
2
5
2
2
5

M
1
2
5
2
P
6

M
1
2
5
2
2
7

M
1
2
5
2
0
9

1
1
2
5
2
3
1

M
1
2
5
2
3
0

M
1
2
5
2
3
2

M
1
2
5
2
2
9

M
1
2
5
2
1
0

M
1
2
5
2
1
1

M
1
2
5
2
1
4

M
1
2
5
2
0
3

Ml
 2
5
2
0
1

M
1
2
5
2
0
2

M1
 2
5
1
9
9

M
1
2
5
2
0
0

NI
12

52
12

M
1
2
5
2
1
3

M 
1 
? 
5 
2 

1 
5

M
1
2
5
2
0
4

M
1
2
5
2
H
5

r1
 2
5
2
0
7

M
1
2
5
2
0
6

M
1
2
5
2
3
5

M1
 2
5
1
5
7

V 
1 
2 
5 

1 
5 
8

M
1
2
5
2
2
0

Ml
 2
5
2
2
1

W
1
2
5
2
3
4

M 
1 
2 
5 

1 
5 
9

M
1
2
5
1
9
4

1
1
2
5
2
1
8

Ml
 2
5
2
1
9

M
1
2
5
2
2
2

*1
 2
5
2
1
6

M
1
2
5
2
1
7

M
1
2
5
2
0
8

M 
1
2
5
2
2
 3

« 
1 
2 
5 
2 
3 
3

M
1
2
5
1
6
0

P
X

-S

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

O.
OO

N
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

O
.O

O
N

O
.O

O
N

0
.1

0
0
.7

C

O
.O

O
N

 
O

.O
O

N

A
g 

p
p
m

-S
B 

p
p

m
-S

B
a 

?
o
ro

-S
B

e 
p
p
m

-S
C

e 
p
p
m

-S
C

o 
p
p
ff
l-
S

C
r 

p
p
m

-S
C

u 
p

p
m

-S

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O.
N

50
. O
.
N

5. 7.

50
.

30
.

1
5
0
0
. O.
N

O.
N

5. O
.
N

2. 7. O
.
N

O
.
N

30
. 5. O.
N

5. 2. O
.
M

O.
N

5. O.
N

3. 3. O.
N

70
. O.
N

O
.
N

3.
1
5
0
. O
.
N

O.
N

O.
N

O.
M

O
.
N

O.
N

7. O
.
N

3.

30
0.

7
0
0
.

1
5
0
0
.

50
0.

1
0
0
0
. 3.

2
0
0
0
.

1
5
0
0
.

5
0
0
0
.

1
0
0
0
.

30
0. 20
.

2
0
0
.

30
0. 20
.

*

20
. 7.

30
0. 30
.

3
0
0
.

3
0
0
.

20
0.

3
0
0
.

1
0
0
0
.

20
.

3
0
0
.

2
0
0
.

50
.

5
0
0
.

10
0.

30
0.

3C
O.

3
0
0
.

10
.

30
.

30
0.

1
0
0
0
.

15
00

.
?
0
0
0
.

5
0
0
.

10
00

.
7
0
0
.

1
.
5

3
.
0

1
.
5

7
.
0

1.
5

O
.
O
N

1
.
0

1
.
5

3
.
0

1.
5

1
.
0

O.
ON

1
.
0

1
.
0

O
.
O
N

O
.
O
N

O
.
O
N

1
.
0

O
.
O
N

1
.
0

5
.
0

0
.
7

O
.
O
N

5
.
0

O
.
O
N

5
.
0

0
.
7

0
.
7

1
.
0

O
.
O
N
 

.

O
.
O
N

1
.
5

2
.
0

O
.
O
N

O
.
O
N

1 
5
.
0

5
.
0

5
.
0

3
.
0

2
.
0

1
.
0

1
.
5

O
.
N

O
.
N

10
0.

1
5
0
. O
.
N

O
.
N

O
.
N

O
.
N

2
0
0
. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

o.
r

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N
.

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

n.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N
 .

O
.
N

3
0
0
.

5
0
0
. O
.
N

O
.
N

O
.
N

3
0
.
0

3
0
.
0

1
5
.
0

O
.
O
N

1
0
.
0

7
0
.
0

1
5
.
0

7
.
0

?.
o

1
.
0

2
0
.
0

2
0
.
0

1
5
.
0

1
.
0

2
0
.
0

2
n
.
O

1
0
0
.
0

1
5
.
0

3
0
.
0

1
.
5

O.
ON

2
0
.
0

2
0
.
0

3
.
0

7
0
.
0

1
0
.
0

2
.
0

1
.
5

1
5
.
0

5
0
.
0

1
5
.
0

5
.
0

?o
.n O.
ON

2
0
.
0

10
. n

1
5
.
0

5
.
0
,

5
.
0

1
5
.
0

7
.
0

1
5
.
0

2
0
0
.
0

1
5
0
.
0

5
0
.
0

3
.
0

5
0
.
0

5
0
0
^
0

7
0
.
0

 
3
0
.
0

3
.
0

1
.
5

1
5
0
.
0

5
0
.
0

3
.
0

2
.
0

3
0
.
0

5
0
.
0

7
0
0
.
 n

1
0
0
.
0

so
.n

O
.
O
N

2
,
0

1
5
0
.
0

7
0
.
0

?
0
.
0

1
0
0
0
.
0

2
0
.
0

1
5
.
0

1
0
.
0

7
0
,
0

lo
on

.o

3
0
.
0

1
5
.
0

5
0
.
0

O
.
O
N

7
0
.
0

?
0
.
0

5
0
.
0

5
.
0

2
0
.
0

7
.
0

3
0
.
0

7
0
.
0

1
0
0
.
0

1
0
0
.
0

3
0
.
0

1.
5

1
5
.
0

2
0
.
0

5.
0

3.
0

5,
0

5.
0

1
0
0
.
0

5
0
0
.
0

70
. 
0

?
0
.
0

5
0
0
.
0

50
0'

. 
n

7
0
.
0

7
0
.
0

5
0
0
.
0

1
5
.
0

1.
5

5
0
.
0

7
0
.
0

1.
5

5
0
.
0

?
0
.
0

m.
o

1
0
.
0

1
0
0
,
3

5
0
.
0

1
0
.
0

7.
n

30
. n 1.
5

1
0
0
.
0

5
0
.
0

1
0
0
.
0

3.
0

5.
n

?
0
.
0

1
0
.
0

2
0
.
0



T
a
b
l
e
 
1
.
-
c
o
n
t
i
n
u
e
l

S
A
M
P
L
E

Ga
 
p
p
m
-
S

La
 
p
p
m
-
S

Li
 
p
o
m
-
S

o
p
m
-
S

1 2 3 4 5 6 7 3 9
10 1 

1
1
?

1
3 1 
4

1 
5

1 
6

1 
7

1 
3

*
1

9
2
0

21 22 23 24 25 *
2

6 27 2
8

2
9 30 31 3? 33 3A 35 36 37 38 39 4
0

A
1

A
?

M
1

25
2
28

M
12

52
2A

M
2
5
2
2
5

M
12

52
26

M
2
5
2
2
7

V
1
2
5
2
0
9

M
2

5
2

3
1

M
12

52
30

M
2
5
2
3
2

M
12

52
29

M
12

52
10

M
12

52
11

M
12

52
1A

M 
12

5 
20

 3
M

12
52

01

M
12

52
02

M
1 

2
5
1
9
9

M
12

52
00

M
12

52
12

F
1

2
5

2
1

3

M
12

52
15

M
12

52
0A

W 
1
2

5
2

0
5

M
12

52
H

7
M

12
52

06

M
12

52
35

M 
1 

2 
5 

1 
5 

7
M

12
51

58
M

12
52

20
M

12
52

21

M
12

52
3A

M
1 

2
5

1
5

9
V

12
51

9A
M

1 
2
5
2
1
8

M
12

52
19

M
12

52
22

M
12

52
16

"M
2

5
2

1
7

M
12

52
08

"M
2

5
2

2
3

"1
2

5
2

3
3

M
12

51
60

30
.0

2
0
.
0

30
.0

3
0
.
0

2
0
.
0

O
.
O
N

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

3
0
.
0

30
.0

5
0
.
0

?
0
.
0

20
.0

2
0
.
0

3
.
0

2
0
.
0

2
0
.
0

20
.0

50
. 
C

3
0
.
0

20
.0

5
0
.
0

7
.
0

15
.0 3.
0

O.
ON

3
0
.
0

7
.
0

7.
0

5.
0

1
5
.
0

O.
ON

3
0
.
0

1
0
.
0

3
0
,
0

20
.0

5
0
.
0

30
.0

2
0
.
0

2
0
.
0

15
.

50
.

50
.

70
.

50
. O.
N

30
.

30
.

10
0. 50
.

10
. O.
N

10
.

10
. O
.
N

O
.
N

O-
.M

1
0
. P
.
N

O
.
N

15
.

15
. P.
N

20
. O
.
N

10
. 7.

30
.

30
.

30
.

15
.

20
.

20
.

20
.

10
.

50
.

30
.

15
0.

20
0. 70
.

20
.

30
.

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

20
0. O.

N
O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O.
N

O
.
N

O
.
N

15
0. O
.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O.
N

15
00

.
10
00
.

10
00
.

20
0.

50
0.

15
00

.
15
00
.

15
00
.

1
0
0
0
.

50
0.

50
00

.
10

00
.

15
00

,
30
0.

10
00
.

15
00
.

1
5
0
0
.

30
00
.

15
00
.

30
0.

10
0.

15
00

.
15

00
.

30
0.

15
00
.

10
00

.
15
0.

50
0.

1
0
0
0
.

10
00

.

10
00
.

30
0.

2
0
0
0
.

70
.

1
5
0
0
.

50
0.

70
0.

70
0.

10
00

.
30

00
.

50
0.

70
0.

i-
S

O.
N

O.
N

O.
N

O
.
N

O
.
N

O.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

Nb
 
p
p
m
-
S O
.
M

O
.
N

O
.
N

15
. O
.
N

O
.
N

O
.
N

O
.
N

7. 7. O
.
N

O
.
N

O
.
M

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

0'
. 
N

O
.
N

O
.
N

O
.
N

7.
10

 , O
.
N

O
.
M

O
.
N

7. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

7. O
.
N

O
.
N

30
. O
.
N

O
.
N

Nd
 
p
p
m
-
S O.
N

O.
N

O.
N

O.
N

O.
N

..
O.
N

O.
N

O
.
N

O
.
N

O
.
N

-
- O
.
N

O
.
N

-- _
_ --
O
.
N

-- -
- O
.
N

P
.
N

'

O
.
N

-
- O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O.
N

O.
N

O.
N

O.
N

O.
N

O
.
N

10
0,

10
0. O.

N

O.
N

O.
N

Ni
 
p
p
m
-
S

1
0
0
.
0

7
0
.
0

30
.0

0
.
7

20
. 
n

5
0
0
.
0

5
0
.
0

5
0
.
0

1.
5

1.
0

5
0
.
0

3
0
.
0

5.
0

0.
7

3
0
.
0

3
0
.
0

5
0
0
^
0

5
0
.
0

3
0
.
0

O.
ON

O
.
O
N

3
0
.
0

2
0
,
0

7.
0

1
0
0
0
.
0

1
5
.
0

7,
0

5.
0

3
0
.
0

7
0
0
.
0

3
0
.
0

7.
0

3
0
.
0

O
.
O
N

30
. 
n

2
0
.
0

3
0
.
0

1.
0

1
0
,
0

1
0
.
0

15
. 
n

1
5
.
0

Pb
 
op
m-
S

15
.

?0 & 20
*. O.
N

30
,

30
.

20
.

 
. O
.
N

O
.
N

7. O
.
N

O
.
N

0.
 N

n.
n

O
.
N

0.
 N

O
.
N

10
0. 10
.

20
0. 70
. O
.
N

30
.

10
, O
.
N

50
.

15
. O
.
N

7.
15
. O.
N

O
.
N

50
.

30
.

15
.

1 
^t O
.
N

30
.

50
.



T
a
b
l
e
 
1
.
-
c
o
n
t
i
n
u
e
d

S
A
M
P
L
E

1 2 3 4 5 6 7 5 9
1

0

1 
1

1
2

1 
3

1
4

1 
5

1
6

1
7 1
ft

*1
9 2
0

21 2
?

2
3

2
4

2
5

*2
6 2
7

2
8

2
9

3
0

31 3
2

3
3

3
4

3
5

2
6

1
7

3
3

3
9

4
0

41 4
2

M
1
2
5
2
2
8

"0
2

5
2

2
4

M
1
2
5
2
2
5

M
1
2
5
2
2
6

V
1

2
5

2
2

7

W 
1

2
5

 2
0
9

M
1
2
5
2
3
1

V 
1

2
5

 2
 3

0
W

1
2

5
2

3
2

'4
1
2
5
2
2
9

M
1
2
5
2
1
0

M
1
2
5
2
1
1

M
1
2
5
2
1
4

M
1
2
5
2
0
3

M
1
2
5
2
0
1

M
1
2
5
2
0
2

M
l 
2
5
1
9
9

M
1
2
5
2
0
0

P
1
2
5
2
1
2

M
1
2
5
2
1
3

M 
1 

2 
5 

2 
1 

5
M

1
2
5
2
0
4

M
1
2
5
2
0
5

M
1
2
5
2
0
7

M
1
2
5
2
0
6

M
2

5
2

3
5

M
1
2
5
1
5
7

M
l 

2 
5 

1 
5 

8
1

*1
2

5
2

2
0

M
1
2
5
2
2
1

W
1
2
5
2
3
4

K
1 

2
5
1
5
9

*1
2

5
1

9
4

M
1
2
5
2
1
8

"1
2

5
2

1
9

M
1
2
5
2
2
2

*1
2

5
2

1
6

M
1
2
5
2
1
7

M
1
2
5
2
0
8

M
1
2
5
2
2
3

M
1
2
5
2
3
3

M
1
2
5
1
6
0

Sc
 
p
p
m
-
S

?0
.0

 
20

.0
 

15
.0

Sn
 
p
p
m
-
S

Sr
 
p
p
m
-
S

5.
0 

10
.0

 
7.

0 
5.
0 

3.
0

2
0
.
0

30
.0

20
.0

10
.0

20
.0

30
.0

 
5.

0 
15

.C
 

5
0
.
0
 

15
.0

2
0
.
0

20
.0 7.
0

15
.0

10
.0

 
3.
0 

O.
ON

30
.0

 
O.

GN

10
.0

 
5.

0
10

.0
 

O
.
O
N

20
.0

10
.0

15
.0 7.
0

7.
0

7.
0

7.
0 

20
.0

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

7. O
.
N

O
.
N

5. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

5. O
.
N

1
0
. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

3
0
0
.

1
5
0
.

10
00
.

15
.

70
0. 10
.

10
00
.

10
00
.

30
0.

20
0.

10
0.

70
0.

30
0.

20
0.

50
0.

30
0. 20
.

70
.

50
0.

20
0.

15
0.

50
0.

20
0.

3^
0. 70
.

20
0. 30
.

10
00

.
10
0. 20
.

20
0.

15
0. 70
.

70
.

10
0.

10
0.

10
0.

50
0.

10
00

.
30

0.

30
0.

50
0.

V 
p
o
m
-
S

20
0,
 

15
0. 70
. O.
N

70
.

30
. 

70
. 

50
. 

20
.

30
.

10
0.
 

20
0.
 

20
0. O
.
N
 

20
0.

30
0. 20
.

15
0.

30
0. 10
. O.
N 

10
0.
 

15
0. 30
.

70
.

70
. 

'
20
.

10
.

70
.

20
.

50
. 

30
. 

50
. O
.
N
 

20
0. 30
. 

20
0.

 
30

. 
20

. 
70
.

30
. 

10
0.

Y 
p
p
m
-
S

Yb
 
p
o
m
-
S

Zn
 
p
p
m
-
S

2
0
.

2
0

.
1

0
.

5
0

.
1

0
.

O
.N

7
.

7
.

2
0
.

7
.

1
0

.
O

.N
1

5
.

3
0

.
O

.N

O
.N

O
.N

1
0

.
O

.N
3

0
.

O
.N

1
0

.
7

.
7
.

O
.N

1
0

.
7
.

7
.

7
0

.
O

.N

2
0

.
1

5
.

1
5

.
O

.N
1

5
.

1
5

.
1

5
.

1
0

.
2

0
.

1
5

.

1
0

.
1

5
.

5
.0

5
.0

2
.0

1
0
.0

?
.n

1
.0

1
.5

1
.0

3
.0

3
.0

3
.0

1
.0

3
.0

7
.0

1
.0

1
.5

1
.5

2
.0

1
.5

5
.0

O
.O

N
2
.0

*

2
.0

1
.0

1
.5

3
.0

0
.7

O
.O

N
1
5
.0

0
.7

3
.0

1
.5

3
,0

O
.O

N
3

.0

3
.0

3
.0

1
.5

3
.0

3
.0

3
.0

2
.0

2
0

0
.

1
5

0
.

7
0
.

5
0

.
m

n
.

1
0

0
.

1
0

0
.

2
0

0
.

5
0
,

7
0

.

m
o
.

3
0

.
1

0
0

.
2

0
.

5
0

.

7
0
.

1
0

0
.

1
0

0
.

5
0
.

1
5

.

2
0

.
7

0
.

1
5

0
.

2
0

.
1

5
0

.

7
0

.
3

0
.

O
.N

7
0
.

7
0
.

7
0
.

3
0

.
1

0
0

.
O

.N
1

5
0

.

5
0

.
2

0
0

.
3

0
.

5
0

.
?n

o.

3
0
,

1
0

0
.

Zr
 
o
p
m
-
S

10
0.

10
0. 50
.

30
0. O.

N 
10

0.
 

10
0.

 
20

0,
 

30
0. 50
. O.
N 

15
0,

 
50
. 

10
.

10
. 0,
N 

50
. n.
N

50
.

sn
.

.2
0.

 
50
. 

70
. 

20
.

20
. 

20
. 

20
. 

70
, 

20
.

50
. 

5"
. 

50
, O
.
N
 

1
0
0
.

30
.

20
0,

10
0.

30
0.

30
0. 30
. 

70
.

Hg
 
p
p
m
-
i
n
s
t

0
.
0
8

0
.
2
0

0
.
0
4

0
.
0
6

0
.
0
4

0
.
0
6

0
.
0
4

0
.
0
6

0
.
0
4

2.
0

0
.
1
0

0
.
0
6

0
.
0
4

0
.
0
2

0
.
0
6

0
.
0
8

0
.
0
2

0.
02

0
.
1
0

0
.
0
6

0
.
0
6

0
.
0
2

0
.
0
8

0
.
0
6

0
.
1
0

0.
04

0
.
1
2

0
.
0
4

0
.
0
4

0
.
0
6

0
.
1
0

0.
02



T
a
b

le
 

1
.-

c
 o

n
t 

in
u«

* 
1

S
A

M
P

L
E

F
IE

L
D

 
N

O
S 

i 
X 
- 

S
A

l%
-S

F«
?J

T-
S

M
q

V
S

C
a

X
-S

4 
3

44 45 46 47 48
*
4
9 50 51 52 53 54 55 56 57 5? 59 6
0 61 62 63 64 65 6
6 67 68 69 70 71 72 73 74 7
5 76 77 78 79 8
0 81 P? 83 84

f 
1
2
5
1
7
6

M
1
2
5
1
7
7

,« 
1 
2 
5 

1 
7 
2

M 
1 
2 
5 

1 
7 
3

M 
1 
2 
5 

1 7
 4

M
1
2
5
1
7
5

V 
12
5 
23

6
M
1
2
5
1
6
3

M 
1 
2 
5 

1 
6 
4

1^
12

51
65

V
1
2
5
1
7
1

M
1
2
5
1
6
2

N
1
2
5
1
6
1

M
1
2
5
1
7
0

M
1
2
5
1
9
5

M 
1 
2 
5 

1 9
 6

M1
 2
5
1
6
8

M
1
2
5
1
5
4

M
1
2
5
1
5
5

M
1
2
5
1
5
6

("
1 
2
5
1
6
7

M
1
2
5
1
6
6

f-" 
1 
2 
5 

1 
? 

1
'1
1 
25

 1
50

"
1
2
5
1
3
9

W
1
2
5
1
3
7

N' 
1 
2 
5 

1 
5 
3

H 
1 
2 
5 

1 
5 
2

M
1
2
5
1
8
6

w 
1 
2 
5 

1 
8 
5

V
1
2
5
1
8
7

M
 2
5
1
8
8

P 
12
5 
18

9
"
1
2
5
1
3
8

M 
12
5 
14
9

Ml
 2
5
1
9
2

«1
 2
5
1
3
6

P
1
2
5
1
3
5

"
1
2
5
1
5
1

"1
 2
5
1
4
?

X
1
2
5
1
4
1

M
1
2
5
1
4
0

7
4
A
C
H
-
1
6
0

7
4
A
C
H
-
1
6
1

7
4
A
C
H
-
1
5
6

7
4
A
C
H
-
1
5
7

7
4
A
C
H
-
1
5
8

7
4
A
C
H
-
1
5
9

7
4
A
C
H
-
2
6
4

7
4
A
C
H
-
1
4
6

7
4
A
C
H
-
1
4
7

7
4
A
C
H
-
1
4
8

7
4
A
C
H
-
1
5
5

7
4
A
C
H
-
1
4
5

7
4
A
C
H
-
1
4
4

7
4
A
C
H
-
1
5
4

7
4
A
P
A
-
1
1
9
-
1

7
4
A
P
A
-
1
1
9
-
2

7
4
A
C
H
-
1
5
2

7
4
A
C
H
-
1
3
7

7
4
A
C
H
-
1
3
8

7
4
A
C
H
-
1
3
9

7
4
A
C
H
-
1
5
1

7
4
A
C
H
-
1
5
0

7
4
A
C
H
-
1
7
1

7
4
A
C
H
-
1
3
0

7
4
A
C
H
-
1
1
2

7
4
A
C
H
-
1
1
0

7
4
A
C
H
-
1
3
6

7
4
A
C
H
-
1
3
3

7
4
A
C
H
-
1
7
6

7
4
A
C
H
-
1
7
5

7
4
A
C
H
-
1
7
7

7
4
A
C
H
-
1
7
8

7
4
A
C
H
-
1
7
9

7
4
A
C
H
-
1
1
1

7
4
A
C
H
-
1
2
8

7
4
A
C
H
-
1
8
2

7
4
A
C
H
-
1
0
9

7
4
A
C
H
-
1
0
7

7
4
A
C
H
-
1
3
2

7
4
A
C
H
-
1
1
6

7
4
A
C
H
-
1
1
5

7
4
A
C
H
-
1
1
3

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

10
. 
C
O
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

10
. 
C
O
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
6

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
G

1 o
 . 
o 
o c

-.
l
O
.
P
H
G

1
0
.
0
0
G

1
0
.
0
0
G

7
.
0
0

1
0
.
0
0

5
.
0
0

2
.
0
0

3
.
0
0

5
.
0
0

1
0
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1
0
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

1
0
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

1
.
0
0

5
.
0
0

5
.
0
0

0
.
7
0

7
.
0
0

7
.
0
0

7
.
0
0

5 
. 0

<  

7.
00

7.
00

5.
00

0.
70

1.
50

1 
.5
0

3.
00

2.
00

2.
00

1.
50

5.
00

3.
00

2.
00

3.
00

7.
00

1.
50

0.
70

2.
00

1.
50

2.
00

1.
50

1.
00

1.
50

2.
00

3.
00

2.
00

1 
.0
0

2.
00

2.
00

1 
.5
0

3.
00

1.
00

1.
50

1.
00

0.
50

3.
00

5.
00

1.
00

3.
00

5.
00

?.
oo

?.
OQ

0.
70

7.
00

2.
00

0.
15

0
.
5
0

0
.
7
0

0.
50

1 
.0
0

0.
30

0.
20

1 
.0

0
1 
.0
0

1 
.0
0

0
.
7
0

5.
00

0
.
3
0

0.
15

1 
.5

0
0.

10
0.

70
0
.
5
0

0.
15

0.
70

0.
70

1 
.0
0

2.
00

0.
15

1 
.0

0
1 
.0
0

0
.
5
0

1 
.5
0

1 
.0
0

0.
10

0.
07

0.
07

1 
.0
0

5.
00

0.
10

0
.
2
0

2.
00

n 
. 7
0

0.
70

0.
05

5.
00

5.
00
0

0.
70

0
0.

70
0

0.
20

0
0.

03
0

1.
CO
O

0.
70

0
1 
.0
00

1.
50
0

0.
50
0

1 
.5
00

5.
00
0

3.
00
0

0.
70

0
0.
70
0

0.
70

0
0.

50
0

0.
50

0
1.

00
0

0.
50
0

0.
20

0
0.

50
0

1
3.
00
0

3.
00
0

1.
00
0

0.
50

0
0.

07
0

0.
70
0

0.
70

0
1.
50
0

0.
70

0
0.
50
0

0.
00
7

0.
02

0
1.
50
0

0.
01
5

1.
50
0

3.
00
0

n 
. 7

 or
,

0.
30

0

0.
30

0
7.

00
0

1.
50
0

3.
00
0

1.
00
0

0.
50
0

0.
20

0

1.
00
0

3.
00
0

3.
00
0

2.
00
0

2.
00
0

2^
00
0

2.
00
0

1.
50
0

3.
00
0

3.
00
0

?.
oo

o
3.
00
0

1.
50
0

2.
00
0

3.
00
0

0.
70

0
2.
00
0

* 
2.

00
0

0.
70

0
2.

00
0

2.
00
0

0.
15

0
3.
00
0

1.
50
0

1.
00
0

3.
00
0

2.
00
0

0.
05

0
0.

70
0

1.
50
0

0.
07
0

?.
oo

o
* 
.O

OO
 * 

. n
 n
 r,

0
.
7
0
0

3
.
0
0
0

2
.
0
0
0

2.
0

5.
n

?.
o

1 .
n

1.
0

2
.0

5
.0

5
.0 2.
0

5.
0

2-.
0

3.
0

0
.7

5
.0

3
.0 2.
0

5
.0

1
.0

2
.0

5
.0

2
.0

3
.0

3
.0

1
.0

5
.0

1
,5

3
.0

5
.0

1
.5

2
.0

5^
0

3
.0

0
.7

2
,0

O
.O

N

0
.2

3
.0

1
.5

0
.5

0
0

n
.n

sn
0
.1

5
0

0.
20

0
n
.?

o
n

o,
?o

o
0

.1
5

0
0

.1
5

0
0
.3

0
0

O
.?

0
0

0
.1

5
0

0
.5

0
0

0
.5

0
0

0
.1

0
0

0
.0

5
0

0
.7

0
0

0
.0

5
0

0
.3

0
0

0.
20

0
0
.1

5
0

0
.1

5
0

0
.1

5
0

0
.2

0
0

0
.3

0
0

0
.1

0
0

O
.?

0
0

0
.3

0
0

o
.?

0
0

0
.1

 5
P

0
.0

7
0

0 
.' 0

 5
0

0
.0

5
0

0
.0

7
0

0
.3

0
0

0
.3

0
0

0
.0

5
0

0
.1

5
0

0
.5

0
0

2
.0

5
.0

 
0
.5

o
.t

n
o

0
.0

3
n
 

0
.7

0
0



T
a

b
le

 
1
.-

c
o
n
ti
n
u
e
d

S
A

M
P

L
E

43 44 45 46 47 48
*4

9 50 51 52 53 54 55 56 57 53 59 6
0

61 62 63 64 65 66 6
7 68 6
9 70 71 72 7
3 7/
1

7
5

7
6 7
7

78 7
9 80 81 82 83 84

M
1
2
5
1
7
6

^
1
2
5
1
7
7

M
1
2
5
1
7
2

V
1
2
5
1
7
3

M
1
2
5
1
7
4

M
1
2
5
1
7
5

M
1
2
5
2
3
6

M
1
2
5
1
6
3

"
M
2
5
1
6
4

M
1
2
5
1
6
5

M
1
2
5
1
7
1

M
1
2
5
1
6
2

M
1
2
5
1
6
1

i«
!1
25
17
0

M
1
2
5
1
9
5

M
1
2
5
1
9
6

M
1
2
5
1
6
8

M 
1 
2 
5 

1 
5 
4

K
1
2
5
1
5
5

M
1
2
5
1
5
6

M
1
2
5
1
6
7

M
1
2
5
1
6
6

M
1
2
5
1
8
1

*
1
2
5
1
5
0

M
1
2
5
1
3
9

M
1
2
5
1
3
7

M
1
2
5
1
5
3

M
1
2
5
1
5
2

M
1
2
5
1
8
6

«
1
2
5
1
8
5

M
1
2
5
1
8
7

; ;  
 1
 
?
 S
 1

 P
 *

5

"
1
2
5
1
8
9

M
1
2
5
1
3
8

M
1
2
5
1
4
9

M
1
2
5
1
9
2

X
1
2
5
1
3
6

M
1
?
5
1
3
5

M
1
2
5
1
5
1

M
1
2
5
1
4
2

H
1
2
5
1
4
1

M
1
2
5
1
4
0

P
X

-S

O
.O

Q
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

O.
OO

N
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.
O
O
N
 

r
.f

;r
"'

 

0
.
0
 U
N 

O
.
O
O
N
 

O
.
O
O
N

O
.
O
O
N
 

O
.
O
O
N
 

O
.
O
O
N
 

O
.
O
O
N
 

O
.
O
O
N

O
.
O
O
N
 

O
.
O
O
N

Aq
 
p
p
m
-
S

6 
p
p
m
-
S

Ba
 
p
o
m
-
S

9e
 
p
p
m
-
S

Ce
 
p
p
m
-
S

C
o
 
p
p
m
-
S

Cr
 
p
p
m
-
S

Cu
 
o
o
m
-
S

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

3
.

Q
.N

O
.N

O
.N

O
.N

p
.r

C
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

7
0

0
. 3
.

3
.

3
.

2
.

1
5

.
2
.

O
.N

O
.N

2
.

O
.N

O
.N

3
.

1
5
0
0
.

1
5
0
0
0
.

1
0

.
1
0
.

O
.N

3
.

1
5
.

2
.

O
.N

3
.

2
.

3
0
.

1
5

0
.

1
5
.

3
0

.
5

.

2
0

0
.

^

3
0
.

2
0
.

O
.N

2
0
.

O
.N

5
.

O
.N

5
.

7
.

O
.N

1
0
0
0
.

3
0
0
.

1
0
0
0
.

3
0

0
.

2
0
0
.

5
0
0
.

5
0

0
.

3
0

0
.

7
0

0
.

1
0
0
0
.

5
0

0
.

1
0
0
0
.

1
5

0
.

1
5
0
0
.

7
0
0
.

7
0

0
.

2
0
0
.

3
0
0
.

1
0

0
0

.
3
0
0
.

5
0

0
.

5
0

0
.

1
5
0
0
.

5
0

0
.

5
0
0
.

7
0

0
.

2
0
0
0
.

7
0

0
.

7
0
0
.

3
0

0
.

3
0

0
.

'0
0

.
1 r

>r
 .

7
0

0
.

1
5

.

3
0

0
.

1
0
0
0
.

3
0

0
.

7
0

0
.

5
0
0
.

1
0

0
.

1
0

0
.

1
.5

3
.0

5
.0 O.
ON

2.
0

1
.0

5
.0

7
.0

5
.0

1
.5 5.
0

3
.0

0
.7

7
.0

0
.7

5
.0

1
0

.0
3

.0
3

.0
3

.0

1
.5

2
.0

2
.0

1
.0

5
.0

1
.0

5
.0

5
.0

3
.0

3
.0

1
0

.0
7

. 
n

1
.5

3
.0

O
.O

N

O
.O

N
5
.0

1
.5

5
.0

1
.5

1
0
.0

2
.0

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

1
5

0
.

2
0

0
.

1
5

0
.

1
5
0
.

O
.N

O
.N

O
.N

1
5

0
.

O
.N

O
.N

1
0

0
.

1
5

0
.

O
.N

1
5

0
.

O
.N

O
.N

1

O
.N

O
.N

2
0
0
.

O
.N

O
.N

O
.N

O
.N

O
.N

1
0

0
.

1 
no

 f '"' 
. 

*'

O
.N

O
.N

O
.N

1
0

0
.

O
.N

1
0

0
.

O
.N

O
.N

O
.N

2
0
.0

O
.O

N
5

.0
7

.0
1
0
.0

1
0
.0

7
.0

1
.5

1
0
.0

1
0

.0

1
0

.0
7

.0
1
5
.0

1
.5

O
.O

N

3
.0

O
.O

N
7

.0
5

.0
O

.O
N

7
.0

7
.0

1
5
.0

7
.0

1
.0

7
.0

7
.0

3
.0

1
0
.0

5
.0

O
.O

N
n 

f 
r>

»
n 

B 
o»

>

3
!o

1
5
.0

1
0

.0 ?,
o

m
.o 5
."

7
.0

O
.O

N
2
0
.0

3
0

.0
1

.0
1
0
.0

2
0
.0

5
0

.0

3
0

.0
1
5
.0

3
.0

5
0

.0
7
0
.0

3
0
.0

?
0
.0

1
5

0
.0

7
0
.0

3
.0

1
5

0
.0

5
.0

2
0
.0

7
.0

2
.0

2
0
.0

2
0

.0
3
0
.0

3
0
.0

3
.0

2
0

0
.0

7
0
.0

7
.0

1
0

0
.0

?
0
.0

3
.0

1 
m 

r
 » 

i

5
0

.0

1
5

0
.0

10
. n

5
.0

7
0
.0

1
0

.0
3

0
.0

1
.0

1
0

0
.0

2
0

.0
3

.0
1

0
.0

20
. n

5
0
.0

1
5
.0

7
.0

0
.7

7
.0

5
0
.0

1
0

.0
7

.0
7

.0
1
.5 ?.
o

1
5

0
.0

2
.0

1
5
.0

7
.0

1
.0

2
0
.0

3
0
.0

1
5

. n
7
.0

l.
n

7
.0

5
0
.0

1
.5

5
0
.0

7
.0

0
.7

0
.7

i 
 > 

i

7
0

. n
1
0
0
.0

7
0
.0

10
. n

7
0
.0

1
^
.0

?o
.o

5
.0

7
.0



Ta
bl

e 
1,
-c
on
ti
nu
el

S
A
M
P
L
E

G
a
 
p
p
m
-
S

La
 
p
p
n
-
S

Li
 
po
m-
S 

Mn
 
op
m-
S

M
o
 
p
p
m
-
S

Mb
 
pp
m-
S 

Nd
 
pp

m-
S 

Ni
 
pp
m-
S

Pb
 
pp

m-
S

43 44 45 46 47 4*
*
4
9 50 51 52 53 54 55 56 57 58 59 61 61 6? 63 64 65 6
6

67 6
8 69 70 71 72 73 74 75 7
6 77 78 7
9 8
0

81 S2 83 84

M
1
2
5
1
7
6

M
1
2
5
1
7
7

M
1
2
5
1
7
2

M
1
2
5
1
7
3

M
1
2
5
1
7
4

M
1
2
5
1
7
5

M
1
2
5
2
3
6

M
1
2
5
1
6
3

M
1
2
5
1
6
4

M
1
2
5
1
6
5

K 
1 
2 
5 

1 
7 

1
M
1
2
5
1
4
2

K
1
2
5
1
6
1

M
1
2
5
1
7
0

M
1
2
5
1
9
5

M
1
2
5
1
9
6

M
1
2
5
1
6
8

f'
1 
2
5
1
5
4

"
1
2
5
1
S
5

M
1
?
5
1
5
6

M
1
2
5
1
6
7

M
1
2
5
1
6
6

M
1
2
5
1
8
1

V
1
2
5
1
5
0

M
1
2
5
1
3
9

M
1
2
5
1
3
7

M
1
2
5
1
5
3

M
1
2
5
1
5
2

M
1
2
5
1
8
6

M
1
2
5
1
8
5

M
1
2
5
1
8
7

M
1
2
5
1
8
8

M
1
2
5
1
8
9

M
1
2
5
1
3
8

M1
 2
5
1
4
9

M
1
2
5
1
9
2

M
1
2
5
1
3
6

M
1
2
5
1
3
5

M
1
2
5
1
5
1

M
1
2
5
1
4
2

M
1
2
5
1
4
1

M
1
2
5
1
4
0

20
.0

15
.0

10
.0 3.
0

15
.0 7.
0

20
.0

20
.0

20
.0

20
.0

20
.0

20
.0

15
.0

?0
.0

?C
.O

70
.0

30
.0 7.
0

15
.0

50
. 7.

50
.

15
.

10
.

30
.

10
0.

10
0. 70
.

70
.

70
.

50
.

20
.

50
. O.
N

50
.

50
.

70
.

?o
.

O.
N

O.
N

10
0. O.

N
O.
N

O.
N

O.
M

30
0. O
.
N

15
0. O.

N
O.
M

O
.
N

.2
00

. O.
N

O.
N

50
0. O.

N
U.
\'

10
00
.

15
0.

30
0.

30
0.

?0
0.

50
0.

50
0,

30
0.

70
0.

10
00
.

50
0.

5n
o .

ic
on

.
20

0.
20

0.

50
0.

30
0.

50
0.

^0
0.

10
.0

15
.0

20
.0 7.
0

15
.0

10
.0

20
.0

20
.0

15
.0 7.
0

20
.0

20
.0 2.
0

15
.0

10
.0

1
.
5

1
5
.
0

2
0
.
0

2
0
.
0

1
0
.
0

1
5
.
0

3
0
.
0

7r
.

 >
nn

.

15
.

20
.

70
.

20
.

7
0
.

15
.

20
.

30
.

30
.

15
.

50
.

70
.

30
.

10
. O
.
N

15
.

50
.

15
.

50
.

20
. O
.
N

20
.

10
0. O.

N
O.
N

O.
N

O.
N

O
.
N

O.
N

O.
N

O.
N

O.
N

30
0.

50
0. O
.
N

O.
N

O.
N

O.
N

O
.
N

O.
N

O.
M

O.
N

O.
N

O.
N

7
0
0
.

7
0
0
.

7
0
0
.

7
0
0
.

2
0
0
.

7
0
0
.

70
.

5
0
0
.

7
0
0
.

3
0
0
.

30
f)

.
2
0
0
.

30
.

3
0
0
.

1
0
0
0
.

1
0
0
0
.

7
0
0
.

1
5
0
0
.

5
0
0
.

5
0
0
.

70
.

2
0
0
0
.

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.M

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

0
 

'4

n
>

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

7
.

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

7
.

O
.N

O
.N

O
.N

O
.N

7
.

1
0

.
O

.N
O

.N

1
0

.
7

.
O

.N
O

.N
O

.w

O
.N

1
0

.
O

.N
 7 r/
. n
.N o
.w

O
.N

O
.N

1
0

.

O
.N

O
.N

O
.N

O
.N

O
.N

2
0

.
2

0
.

7
.

7
.

O
.N

O
.N

O
.N

O
.N

O
.N

7
.

1
0

.
O

.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

7
0
.

O
.N

O
.N

O
.w

O
.N

O
.N

O
.N

-
- O

.N
O

.N
5

0
.

0 
. 

?«
c 

  > n
.N

O
.N

O
.N

O
.N

5
0

.

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

-
- O

.N
O

.N
O

.N
O

.N
O

.N

.
. O

.N

1
0

.0
O

.n
N

7
,0

1
5
.0

3
0
.0

?
0
.0

7
.0

O
.O

N
1
5
.0

1
5
.0

1
5
.0

7
.0

5
0
.0

1
.5 V.
o

2
0
.0

1
.0

1
5
.0

' 
  

"*
 /

-v
,

1
5
. 

n
7
.0

1
0
,0

1
5
.0

O
.O

N

5
0
.0

?
0
.0

5
.0

5
0
. 

P
1
0
.0

O
.O

N
O

.O
N

0
.7

1
5
.0

1
0

0
.0

2
0
.0

2
,0

3
0
.0

3
,0

1
5
.0

O
.O

N
5
0
.0

1
0

.
S

O
.

1
5

,
7.

'

7
.

7
.

5
0

T
3

0
.

1
C

.
3

0
.

"
\

1
5

!
3

0
.

7
0

.
3

0
.

7
.

5
0

.
1

0
.

1 
o

i 
<- 

_

'0
.

10
!

1
5

,
1 

5
.

3
0

.

5
0

.
3

0
.

1
0

.
i o

L
1

5
.

7
0

.
5

0
.

7
.

O
.N

O
.N

O
.N

2
0

.
7

. '?: 5
0

.
m

.



Ta
bl

e 
1.

-c
on

ti
nu

ed

S
A
M
P
L
E

4
3 44 45 46 47 4
8

*
4
9 53 51 52 53 54 55 56 57 58 S9 6
0

61 6
2

63 64 65 6
6

(.
7

6
8
6
9 7
0

71 72 7
3 74 75 76 77 78 7
9 8
0

81 82 C
3

£4

M
1
2
5
1
7
6

M
1
2
5
1
7
7

M
1
2
5
1
7
2

M
1
2
5
1
7
3

M
1
2
5
1
7
4

M
1
2
5
1
7
5

M
1
2
5
2
3
6

M
1
2
5
1
6
3

M
1
2
5
1
6
4

M
1
2
5
1
6
5

M
1
2
5
1
7
1

M
1
2
5
1
6
?

M
1
2
5
1
6
1

M
1
2
5
1
7
0

M
1
P
5
1
9
5

M
1
2
5
1
9
6

M
1
2
5
1
6
8

M
1
2
5
1
5
4

M
1
2
5
1
5
5

M
1
2
5
1
5
6

W
1
2
5
1
6
7

M
1
2
5
1
6
6

P
1
2
5
1
P
1

r, 
1
2
5
1
5
0

f » 
1 
? 
5 

1 
7 
9

M
1
2
5
1
3
7

M
1
2
5
1
5
3

M
1
2
5
1
5
2

M
1
2
5
1
8
6

M
1
2
5
1
8
5

M
1
2
5
1
E
7

M
1
2
5
1
8
8

M
1
2
5
1
8
9

M
1
2
5
1
3
8

M
1
2
5
1
4
9

M
1
2
5
1
9
2

M
1
2
5
1
3
6

M
1
2
5
1
3
5

M
1
2
5
1
5
1

M
1
2
5
1
4
2

M
1
2
5
1
4
1

W
1
2
5
1
4
0

Sc
 
p
p
m
-
S
 

1
5
.
0

Sn
 
p
p
m
-
S

Sr
 
pp
m-
S

V 
op
m-
S

Y 
p
p
m
-
S

Yb
 
po

rn
-S

Zn
 
pp

m-
S

Zr
 
pn

m-
S

7.
0

15
.0

15
.0 7.
0

7.
0

20
.0 5.
0

10
.0

20
.0
 

7.
0 

7.
0 

7.
0 

3.
0

7.
0

7.
0

15
.0

10
.0 5.
0

10
.0

15
.0 7.
0

10
.0 7.
0

7.
0

3.
0

3.
0

15
.0

20
.0 7.
0

7
.
0

1
5
.
0

7
.
0

1
0
.
0

O
.
O
N
 

3
0
.
0

O
.
N

10
. O.
N

O
.
N

O
.
N

O
.
N

O
.
N

10
. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

10
. O
.
N

20
. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

15
. O
.
N

C
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

7. 5. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

3. 7. O
.
N

50
0,

15
0.

20
0, 50
,

30
,

20
0,

30
0,

20
0,

30
0,

30
0,

?0
0,

50
0,

?0
0,

20
0,

?0
0,

30
0, 70
,

15
0,

30
0,

10
0,

mo
,

20
0,

50
0,

15
0,

20
0

15
0, 30
,

20
0,

15
0,

20
0,

10
0, 70
, 5,

70
,

70 10
30

0
20

0,
20

0 70 70
30

0

7
0
.

O
.N

2
0

.
3
0
.

7
0

.

3
0

.
3
0
.

?o
.

7
0
.

7
0

.

7
0
.

3
0
.

2
0

0
.

2
0

.
3
.

2
0

0
.

O
.N

5
0

.
3
0
.

O
.N

3
0

.
5

0
.

1
0

0
.

5
0

.
5

.

5
0

.
3

0
0

.
2
0
.

1
0
0
.

2
0

.

O
.N

O
.N

1
0

,
1

0
0

.
1

5
0

.

1
0

.
2
0
.

1
0

0
.

3
0

.
3

0
.

n.
N

2
0

0
.

1
5

.
1
5
.

7
.

1
0

.
7
.

1
5
.

2
0

.
5

0
.

2
0
.

1
5

.

1
0

.
1

5
.

1
5
.

1
5

.
3

0
.

1
5
.

7
0
.

2
0

.
1

0
.

1
0

.

1
0

.
1

0
.

2
0

.
1

5
.

?
0

.

1
0
.

1
5

.
1

5
.

1
0

.
1

0
.

1
0

0
.

7
0
.

O
.N

7
.

7
.

O
.N

1
5

.
1

0
.

2
0

.
1

0
.

1
5
.

2
0

.

2
.
0

3.
0 

3.
0

3.
0 

2.
0 

3.
0 

2.
0 

7.
0

5.
0 

10
.0
 

2.
0 

1.
5 

1.
0

2.
0 

2.
0 

3.
0 

1.
5 

1.
5

2.
0 

3.
0 

1.
5

1
5
.
0
 

7
.
0
 

O
.
O
N
 

1
.
0
 

1
.
5

O
.
O
N

1
.
5

1
0

0
.

1
5

.
5

0
.

so
.

1
0

0
.

7
0
.

7
0
.

3
0

.
7
0
.

1
0

0
.

7
0
.

7
0

.
1

0
0

.
2
0
.

3
0

.

7
0
.

O
.N

1
0

0
.

5
0

.
O

.N

5
0

.
7

0
.

1
0

0
.

7
0

.
O

.N

1
0

0
.

1
5

.
7

0
.

7
0

.
1

5
0

.

7
0

.
3

0
.

1
0

0
.

1
5

0
.

7
0

.

1
5

0
.

1
0

0
.

7
0

,
1

0
0

.
1

5
.

2
0

0
.

7
0
.

S
O

.
5

0
.

3
0

.

7
0
.

1
5

0
.

3
0

.
7

0
.

3
0

.

2,
0 

3.
0

in
n. 70
. 

10
0, 30
. O.
N 

20
. O
.
N
 

1
0
0
.
 

1
0
0
.

30
. 

50
. 

10
0.

 
70
. 

70
. O.
N 

15
0.

30
. 

50
, 

70
.

10
0.

10
0. 50
,

50
.

20
.

15
.

70
. 

70
. 

50
. 

70
. 7,

1
0
0
.

Hg
 
p
p
m
-
i
n
s
t

0.
04

0.
04

0.
02

0.
04

0.
06

0.
04
 

0.
06

 
0.
02
 

N(
.0
2)
 

0.
02

0.
02

 
N(
.0
2)

0.
02

 
L(
.0
2)

0.
08

0.
06

0
.
0
2

0.
04

0
.
0
2

0
.
0
2

0
.
0
2
 

0
.
0
2
 

0
.
0
4
 

0
.
0
2
 

L
(
.
0
2
)

0
.
0
4

0
.
0
4

0
.
0
2

0
.
4
5

0
.
0
2

N
(
.
0
2
)
 

0
.
0
2
 

0
.
0
2
 

0
.
0
2
 

0
.
0
4

0
.
0
6
 

N
(
.
0
2
)

0
.
0
2
 

L
(
.
0
2
)

0
.
0
4

0
.
0
2

0.
04



T
a
b
l
e
 
l
.
-
c
o
n
t
i
n
u
e
1

S
A
M
P
L
E

F
I
E
L
D
 
NO

S
i
%
-
S

A
I
X
-
S

?6 87 PS 89 90 91 92 93 94 95 96 97 98

M
1
2
5
1
9
7

Ml
 2
5
1
4
8

("
12
51
91

M
1
2
5
1
9
0

M
1
2
5
1
9
3

M
2
5
1
8
2

M
1
2
5
1
R
3

K
1
2
5
1
8
4

M
1
2
5
1
4
4

M
1
2
5
1
4
5

M
1
2
5
1
4
6

M
1
2
5
1
4
7

P
1
2
5
1
4
3

M
2
5
1
6
9

7
A
A
C
H
-
1
2
6

7
4
A
C
H
-
1
2
5

7
A
A
C
H
-
1
8
1

7
A
A
C
H
-
1
8
0

7
A
A
C
H
-
1
8
3

7
4
A
C
H
-
1
7
2

7
A
A
C
H
-
1
7
3

7
A
A
C
H
-
1
7
A

7
4
A
C
H
-
1
1
9

7
4
A
C
H
-
1
2
0

7
4
A
C
H
-
1
2
2

7
4
A
C
H
-
1
2
4

7
4
A
C
H
-
1
1
8

7
4
A
C
H
-
1
5
3

1
0
.
0
0
6

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
6

1
0
.
0
0
6

1
0
.
0
0
6

1
0
.
0
0
6

1
0
.
0
0
G

1
0
.
0
0
6

1
0
.
0
0
6

1
0
.
0
0
6

1
0
.
0
0
G

1
0
.
0
0
G

1
0
.
0
0
6

7.
0C

5.
00

7.
00

7.
00

5.
00

7.
00

7.
00

3.
00

5.
00

7.
00

3.
00

5.
00

5.
00

3.
00

F
e
X
-
S

3.
00

 
5
.
0
0
 

'.
00

 
3
.
0
0
 

2.
00

5
.
0
0

3.
00

5.
on

3.
00

5
.
0
0

7
.
0
0

3
.
0
0

3.
00

3.
00

M
g
X
-
S

t
a
X
-
S

N
a
X
-
S

K
X
-
S

T
i
X
-
S

1
.0

0
5
.0

0
0

.5
0

1
.0

0
1

.0
0

1
.5

0
1

.0
0

3
.0

0
1
.0

0
1

.5
0

5
.0

0
1

.5
0

1
.5

0
5
.0

0

1
.0

0
0

5
.0

0
0

0
.0

3
0

0
.1

0
0

0
.0

7
0

0
.7

0
0

0
.0

3
0

0
.7

0
0

0
.1

5
0

0
.1

0
0

3
.0

0
0

0
.7

0
0

0
.1

5
0

0
.3

0
0

2
.0

0
0

1
.5

0
0

2
.0

0
0

1
.0

0
0

1
.5

0
0

2
,0

0
0

0
.7

0
0

1
.5

0
0

0
.5

0
0

1
.0

0
0

1
.0

0
0

1
.0

0
0

0
.5

0
0

0
.7

0
0

2.
0

o.
?

1
.0

1
.5

1
.5

1
.0

3
.0

O
.O

N
2

.0
2

.0

O
.O

N
1

.5 ?.
o

1
.0

0
.5

0
0

0
.7

0
0

0
.2

0
0

0
.1

5
0

0
.1

 5
1

0
,5

0
0

O
.?

0
0

0
.5

0
0

0
.3

0
0

n
.s

o
o

0
.2

0
0

0
.3

0
0

0
.3

0
0

0
.1

5
0



T
ab

le
 

1
,-

c
o
n
ti

n
u
e
d

S
A

M
P

L
E

85 86 87 88 8
9

9
0 91 92 9
3

94 9
5
9
6

9
7 98

K
1
2
5
1
9
7

M
1
2
5
U
8

M
2
5
1
9
1

M 
12
5 
19

0
M
1
2
5
1
9
3

M
2
5
1
8
2

M
1
2
5
1
8
3

W
1
2
5
1
8
4

M
1
2
5
1
4
4

M
1
2
5
U
5

*
1
2
5
U
6

M 
1 
2 
5 

1 
A 
7

M
1
2
5
U
3

M
1
2
5
1
6
9

P
X

-S

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

 
O

.O
O

N
 

O
.O

O
N

O
.O

O
N

O
.O

O
N

O
.C

O
N

0
.1

5
O

.O
O

N

O
.O

C
fc

 
O

.C
C

N
 

O
.O

O
N

 
O

.O
O

N

Aq
 
p
p
m
-
S

fl 
p
p
m
-
S

Ba
 
p
o
m
-
S
 

Be
 
o
p
m
-
S
 

Ce
 
p
p
m
-
S
 

C
o
 
p
p
m
-
S
 

Cr
 
o
p
m
-
S
 

C
u
 
o
p
m
-
S

O
.
N

O
.
N

O
.
N

O.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

n.
r

n.
N

O
.
N

O
.
N

70
. O.
N

50
.

2
0
0
.

10
0. 5.

1
0
0
. O.
N

1
5
0
.

70
. O
.
K

50
.

50
.

20
.

7
0
0
.

10
0.

30
0.

7
0
0
.

7
0
0
.

7
0
0
.

1
0
0
0
.

30
,

?
0
0
0
.

3
0
0
0
.

50
.

1
0
0
0
.

3
0
0
.

3
0
0
.

5
.0

O
.O

N
O

.O
N

5
.0

3
.0

1
.0

5
.0

O
.O

N
3

.0
3

.0

O
.O

N
*.

C
?.

o
1

.0

1
0

0
.

O
.N

O
.N

O
.W

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.f

:?
.f

'
O

.N
O

.N

1
0

.0
?
0
.0

7
.0

1
0

.0
7

.0

7
.0

3
.0

3
0
.0

1
.5

1
0
.0

*?
.o 5
.n

7
.0

1
5
.0

 7
0

.0
5

0
.0

3
0

.0
5
0
.0

3
0
.0

3
0

.0
7

0
.0

1
0

.0
7
0
.0

5
0
.0

1
«

5
0

.n
5
H

."

5
0
.0

5
0

0
.0

3
0
.0

3
0

.0
1
0
.0

5
0

.0
?
0
.0

5
0
.0

5
0

.0
5
0
,0

7
0
.0

?
0
0
.0

1
0

0
. 

f1
im

.o
?o

.o
5

0
.0



Ta
bl

e 
1
.
-
c
o
n
t
i
n
u
e
d

S
A
M
P
L
E

Ga
 
pp

m-
S 

La
 
pp

m-
S 

Li
 
pp

m-
S 

Mr
 
pp

m-
S 

Mo
 
po

m-
S 

Nb
 
pp

m-
S

*6
5 8
6

F
7

8
*

8
9

9
0

91 9
2

9
3

9A 9
5

9
6

9
7

9
8

M
1
2
5
1
9
7

M
1

2
5

U
8

M
1
2
5
1
9
1

M
1
2
5
1
9
0

M
1
2
5
1
9
3

K
1
2
5
1
8
2

M
1
2
5
1
P

3
M

1
2
5
1
8
4

M
1
2
5
U

4
M

1
2

5
U

5

M
1

2
5

U
6

M
1

2
5

U
7

M
1

2
5

U
3

M
1
2
5
1
6
9

20
.0

15
.0

1
0
.
0

1
0
.
0

10
.0

20
.0

20
.0

1
5
.
0

1
5
.
0

20
.0

10
.0

20
.0

1
5
.
0

10
.0

70
. O.
N

30
.

20
.

30
.

15
.

10
.

10
.

20
. O.
N

O
.
N

10
.

20
. O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

O
.
N

2
0
0
. O
.
N

O
.
N

1
0
0
0
.

1
5
0
0
.

2
0
0
.

3
0
0
.

20
0.

70
0.

50
0.

15
00
.

10
00
.

15
00
.

20
00

.
10
00
.

30
0.

70
0.

O.
N 

O.
N 

O.
N 

O.
N 

O.
N

O
.
N
 

O
.
N
 

O
.
N
 

O
.
N
 

O
.
N

O
.
N
 

O
.
N
 

O
.
N
 

O
.
N

O
.
N

O
.
N

O
.
N

7. O
.
N

O
.
N
 

O
.
N
 

O
.
N
 

O
.
N
 

O
.
N

O
.
N
 

O
.
N
 

0.
*'
 

O
.
N

Nd
 
p
p
m
-
S
 

O
.
N

O
.
N
 

O
.
N
 

O
.
N

Ni
 
pp

m-
S 

Pb
 
pp

m-
S

30
.0
 

50
.0

 
20
.0
 

30
.0

 
30

.n

O
.N

O
.N

O
.N

O
.N

- _ O
.N

O
.N

-

10
. n

2o
.'o

5
0
.0

1
0

.0
5

0
.0

5
0
.0

3
0
.0

?
0
.0

2
0

0
.0

3
0
.
 

C
.
N
 

O
.
N
 

7,
 

7.

10
. 

20
. O.
N 

30
. 7. 10
. 7.

15
. O
.
N



Ta
bl

e 
l.

-c
on

t 
in

ue
-i

S
A
M
P
L
E

*8
5 8
6 87 R
8

?
9

9
0

91 9
2

9
3 9
4 9
5

9
6

9
7 9
8

M
1

2
5

1
9

7
W

1
2
5
U

8
M

1
2
5
1
9
1

W
1

2
5

1
9

0
M

1
2

5
1

9
3

M
1

2
5

1
8
2

M
1

2
5

1
8

3
M

1
2

5
1

8
4

M
1
2
5
U

4
M

1
2
5
U

5

K
1

2
5

U
6

M
1
2
5
1
A

7
M

1
2
5
U

3
M

1
2

5
1

6
9

Sc
 
p
p
m
-
S

1
5
.
0

20
.0

10
.0

10
.0

10
.0

Sn
 
p
p
m
-
S

Sr
 
p
p
m
-
S

1
5
.
0

1
5
.
0

1
5
.
0

15
.0

15
.0

30
.0

15
.0

1
0
.
0

1
0
.
0

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

C
.N

O
.N

O
.N

O
.N

O
.N

O
.N

O
.N

2
0

0
.

2
0

0
.

7
0

.
7
0
.

1
5

0
.

2
0

0
.

1
0

0
.

1
0
0
.

1
0

0
.

1
0
0
.

1
0
0
.

2
0
0
.

3
0

.
1
5
.

V 
pp
m-
S

10
0.

15
0. 30
.

70
.

10
0.

15
0.

1
5
0
.

20
0.

10
0.

1
0
0
.

15
0. 70
.

70
.

1
0
0
.

T 
p
p
m
-
S

20
. 7.
 

10
. 

30
. 

20
.

15
. 

10
. 

10
. 

15
. 

15
.

10
. 

10
. 7. O.
N

Yb
 
p
p
m
-
S

5
.
0
 

1.
0 

2
.
0
 

5
.
0
 

3.
0

3
.
0
 

3.
0 

3
.
0
 

3.
0 

5
.
0

1
.
0
 

1
.
0
 

1
.
5
 

1
.
5

In
 
pp
m-
S

10
0.

10
0. 70
.

10
0. 7
0
.

15
0.

 
?0

0.
 

20
0.
 

15
0.

 
20

0.

15
0.

15
0.

15
0.

1
0
0
.

Zr
 
pp
m-
S

1
5
0
.

20
.

20
0, 70
.

15
0. 70
.

70
,

70
.

10
0.

1
5
0
. O.
N 

50
. 

70
. 

50
.

Hg
 
pp

m-
in

st

0.
14

 
L(

.0
2)

 
0.

02
 

0.
04

 
0.
10

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0
.
0
6



 

Map Soiple Field

No. No. No.

A Ml 24750 68AMm-50

B Ml 24749 68AMm-25

C M124748 68APa-12

D Ml 24 744 68AMm-15

E Ml 2474 3 68APa-18

F M124747 68APa-9

G Ml 24746 68APa-97

H Ml 24 745 68APa-2

I Ml 24751 68AMm-62

J MT 24738 68AMm-84

K Ml 24737 68AMm-67

L Ml 24740 74APa-81

M Ml 24741 68AMm-72

N Ml 24739 74APa-53A
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>30
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>30

>30

>30

*

Al-pct

3

5

3

7

7

7

7
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5

7

5
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7

7

 

t
t

Fe-pct

0.3

5.0

0.3

2.0

2.0

3.0

3.0

3.0

7.0

3.0

1.5

1.5

3.0

3.0

Table 2.   Semi quantita tire spectrographlc analyses of 14 rock samples

' - A 
[Analyst: J. L. Harris. Sample sites shovm on figure 1 as + . Other elements that were not found at lower limit of detection

are given in table 4. Analytical values are reported in the series 0.1, 0.15, 0.2, 0.3, 0.5, 0.7, 1.0, 1.5 and so on. The
standard deviation of any value is approximately +50 percent and -33 percent]

.'"I', .   I1

Mg-pct' Ca-pct Na-pct -K-pct! T1-pct P-pct B-ppm Ba-ppm Be-ppm Ce-ppm Co-ppra Cr-ppm Cu-pp-i Er-ppm Eu-ppm Ga-ppm Gd-ppm La-ppm Mn-ppm Mo-ppm Nb-ppm Nd-ppm Ni-ppm Pb-ppm

0.05 0.15 3.0 ' .5.0 ' 0.05 0.1 20 100 3 <50 <1 <1 <1 <5 <1 15 <5 15 70 <1.5 20 <70 1 20

5.0 7.0 >0.3 >1.5 0.3 0.15 <15 1500 <1 <70 50 300 70 <5 1 10 <15 30 1500 <1.5 <10 <70 100 10
  " *

0.1 0.5 5.0 5.0 0.05 0.07 10 50 7 <50 <1 1.5 <1 <5 <1 15 < 5 30 300 3 15 <70 1 30

1.5 5.0 >0.3 >1.5 0.3 0.1 10 1500 1.5 70 15 50 30 <5 1.5 20 <15 50 500 2 <10 <70 50 15

0.5 3.0 >0.3 3.0 0.2 0.15; 10 2000 2 <70 10 20 30 <5 <1 20 <15 50 500 2 <10 <70 15 20

2.0 5.0 >0.3 ' 1.5 0.3 0.15 5 2000 1.5 100 20 100 50 <5 . <1 20 <15 70 700 1.5 <10 <70 100 20

2.0 3.0 >0.3   1.0 0.2 0.1. 20 1000 1.5 <50 10 50 -70 <5 <1 - 20 <15 30 500 <1.5 <10 <70 30 15

1.0 3.0 >0.3 >1.5 0.3 0:15 10 2000 2 70 10 30 15 <5 <1 15 <15 70 300 <1.5 10 <70 1.5 30

3.0 7.0 >0.3 0.0 1.0 0.2 <15 30 1.5 <70 50 ' 200 50 <5 3 * 20 <15 30 1500 <1.5 15 <70 100 7
-

1.5 3.0 >0.3 2.0 0.3 0.15 5 1500 2 "lOO 15 30 70 <5 1.5 20 15 70 700 1.5 <10 <70 30 20

0.15 1.5 >0.3 5.0 0.1 0.07 7 500 5 200 2 3 <1 <5 1 15 15 150 300 <1.5 "l <10 70 50 20
i
1

0.2 2.0 >0.3 5.0 0.1 <0.07 15 300 7 150 2^ 3 <1 5 <1 20 <15 100 100 <1.5 15 100 1.5 50

1.0 3.0 >0.3 5.0 0.3 0.15 10 1000 5 200 10 20 15 5 j 2 20 <15 150 300 <1.5 <10 <70 7 30

0.7 2.0 >0.3 3.0 D.2 <0.07 20 700 5 ! 70 7 20 7 <5 1 .,20 <15 50 700 <1.5 <10 <70 7 15
  t j
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Table 3. Ranges of amounts of 31 elements in samples from the

Melozitna quadrangle

[All analyses by semiquantitative spectrographic method, except Hg by 
mercury-vapor detector method. N(2) = not detected at the value 
shown]

Background amounts (ppm); 
Element number of samples bracketed

Anomalous amounts (ppm); 
number of samples bracketed

Ag N(0.7) [111]
B N(2) - 200 [108]
Ba 3-2,000 [108]
Be N(0.7) - 5 [102]
Ce N(50) - 100 [97]

Co N(l) - 100 [112]
Cr N(0.7) - 500 [109]
Cu N(l) - 100 [106]
Er N(5) [12] l
Eu N(l) - 3 [14] 2

Ga N(0.7) - 30 [107]
Gd N(15) - 15 [18]
Hg N(0.02) - 0.10 [83]
La N(7) - 100 [108]
Li N(100) [87]

Mn 30-1,500 [106]
Mo N(2) - 3 [111]
Nb N(10) - 20 [111]
Nd N(20) - 50 [91] 3
Ni N(0.7) - 200 [108]

Pb N(7) - 50 [107]
Pr N(3) - 15 [95] 1*
Sc N(0.7) - 30 [110]
Sm N(5) - 15 [14] 5
Sn N(2) [85] 6

Sr 5-1,000 [109]
V N(l) - 200 [109]
Y N(7) - 50 [108]
Yb N(0.7) - 7 [108]
Zn N(15) - 150 [105]
Zr N(3) - 300 [112]

^Does not include 4 samples reported as
2Does not include 98 samples reported as
3Includes 12 samples reported as <70.
4 Includes 82 samples reported as N(20) .
5Does not include 82 samples reported as
6Does not include 14 samples reported as

20

3
700 - 15,000

3,000
7-15

150 - 500

___
700 - 1,000
150 - 500

5
  

50 - 70
  

0.12 - 2
150 - 200
100 - 500

2,000 - 5,000
7

30
70 - 100

500 - 1,000

70 - 200
20

50 - 70
  
3-20

1,500 - 2,000
300

70 - 100
10 - 15

200
  -

N(30).
N(50).

N(50).
<15.

[1]
[4]
[2]

[10]
[15]

[0]
[3]
[6]
[2]
[0]

[5]
[0]
[5]
[4]

[11]

[6]
[1]
[1]
[5]
[4]

[5]
[1]
[2]
[0]

[13]

[3]
[3]
[4]
[4]
[7]
[0]



Table 4. Elements not found, except as noted, in the semiquantitative

spectrographic analyses

[N(7) = Not found at lower limit of detection; value in ppm] 

Element Samples in table 1* Samples in table 2

As 
Au 
Bi 
Cd 
Dy

Er 
Eu 
Gd 
Ge 
Hf

Ho 
In 
Ir 
Lu 
Os

Pd 
Pr 
Pt 
Re 
Rh

Ru 
Sb 
Sm 
Sn 
Ta

Tb

Te 
Th 
Tl 
Tm

U 
W

             N(100)
             N(7)
             N(5)
             N(7)
             N(20) [4 samples]

             N(30) [4 samples]
             N (50)
             N (5 ) [4 samples]

N(70)
N(10)
N(5)
N(10)
N(7)

See table 2 
     Do.-

       N(7)
-       N(50)

-    N(5) [4 samples]

Not determined 
N(15) [4 samples] 
Not determined

       N(3)
       N(20)

       N(3)
       N(5)
       N(7)
       N(3)
       N(7) [12 samples; 

N(20) [2 samples}

             N(2Q) [82 samples]
          1_ N(5)
             N(7)
             Not determined

                   do.      
             N (20)
             N(50) [82 samples]
            See table 1
            N(50 )

N(0.7) 
See table 2 
N(7) 
N(10)
N(0.7) [13 samples]; 

N(3) [1 sample]

.    N(0.7) 

.    N(70)
     See table 2
-    N(15) 
.    N(500)

-   N(100) [4 samples]

     N(300)
     N(150)
     N(3)
     N(2)

  N(50)
  N(10)

  N(10) [13 samples]; 
N(50) [1 sample}

  N(500)
   See table 2
  N(5)
  N(3)

N(150) 
N(10)

* Analyses for 98 samples, except as noted.
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Map No,

Table 5. Samples that contain elements in anomalous amounts 
grouped by geologic map units

[See geologic map (Fatton and others, 1978) for map units]

Rock type
Elements present in 
anomalous amounts

Unit Qfy   YOUNGER FLOOD-PLAIN DEPOSITS

19

49

85

Stream sediment; mafic and granitic rocks

Stream sediment; granite and quartzitic schist

Stream sediment; granitic rocks

Cu, Sc, V 

Ce

Unit TKv   VOLCANIC ROCKS

Basalt, flow 

Rhyolite, flow or tuff

Sc 

Be

Unit Kg   GRANODIORITE

J
4

9

Granodiorite

Felsic flow

Granitic rock

Sr

Be, Ce, Yb

Ba, Ce

Unit Kgm   VOLCANIC GRAYWACKE AND MUDSTONE

1
2

71

Sedimentary hornfels

Sedimentary hornfels

Conglomerate, grit

Zn

Hg

Hg

Unit Km   QUARTZ MONZONITE

K 

L 

M

38

39

44

50

59

62

67

73

74

83

Quartz monzonite

Quartz monzonite

Quartz monzonite

Granitic rock

Granitic rock

Granitic rock with tourmaline

Quartz monzonite/granite

Granitic rock

Granitic rock

Quartz monzonite/granite

Granitic rock

Granitic rock

Granitic rock

Ce, La, Nd

Be,Ce,Er,Nd

Ce, Er, La, Pr

Ce, La, Nd

Ce, Ga, La, Nd

B, Sn

Be, Ce, Li, Nd, Sn

Be, Li, Sn, Y, Yb

Ce

Ce

Be, Li, Pb, Sn, Y, Yb

Be,Li,Sn,Y

Be, Sn

22



Unit Kv ~ ANDESITIC VOLCANIC ROCKS

F

H

8

Andes it e

Dacite, flow or hypabyssal

Altered volcanic, dacitic(?)

Sr

Sr

B, Zn

Unit JPu   ULTRAMAFIC ROCKS

15

16

17

30

Gabbro

Gabbro

Hornblende anorthosite

Ultramafic rock, altered

Cu

Cu, V

Cr,Ni

Cr, Ni

Unit JPb   BASALT AND DIABASE

6

11

12

13

18

23

Basalt or andesite(?)

Diorite

Basalt

Basalt/andesite

Basalt

Hornfelsic greenstone at granite contact

Ni

Mn

Cu,Hg

Ga

Mn

Pb

Unit Ezm   MARBLE '

34

69

Dolomitic marble at contact with gneiss

Quartz-mica schist interbedded with marble

Sn

Ag,Mo,V

Unit Pzp s   PELITIC SCHIST

25

57

58

60

65

84

91

92

94

95

96

Hornfelsic basalt

Quartz-tourmaline intrusive

Altered schist and greenstone

Hornfelsic quartzite at granite contact

Gneiss and granitic rock

Pyroxene hornfels

Quartz-mica schist

Basaltic greenstone

Quartz-mica schist

Calc-chlorite greens chist

Quartz-mica schist

Unit Bsp q   QUARTZITE

82 Hornfels and quartzite

Cr,Ni

B, Sn

B, Cu, Ga

Ce

Sn

Mn

Zn

Zn

Ba, Cu, Zn

Mn

Li

Sn
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Unit Rsp n   GNEISS AND QUARTZITE

21

24

29

32

33

36

37

40

45

51

52

56

63

Gneiss and granitic rock, contact

Granitic gneiss, quartzitic

Hornf elsic schist and granitic rock, contact

Horhf elsic, quartzite and quartz monzonite

Garnet-rquartz-feldspar schist

Granitic rock and gneissic schist

Quartz-biotite schist

Quartzite schist, banded
 ' ''-.'-. ( ; , ,

Granitic , gneiss

Gneiss and granitic rock

Gneissic granitic rock

Gj?anite.(?) , near contact with gneiss

Gneiss

Ga, Li, Pb, Sn

Ga,Pb,Sn

Y,Yb

Sn

Li,Mn

Be

Hg, Zn

Mn, Nl^* Zn

L:t "/' . ^ _

Ce< .. ' .

Ce, Li

Be, Ce, Li, Pb
U '". ' . :
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